



MODELLING AWARENESS OF DIABETES 
MELLITUS: CASE STUDY AT TWO PUBLIC 












DOCTOR OF PHILOSOPHY 
 




I hereby declare that I have checked this thesis and in my opinion, this thesis is adequate 





 (Supervisor’s Signature) 
Full Name  : DR. MOHD RASHID BIN AB HAMID 
Position  : ASSOCIATE PROFESSOR 






I hereby declare that the work in this thesis is based on my original work except for 
quotations and citations which have been duly acknowledged. I also declare that it has 
not been previously or concurrently submitted for any other degree at Universiti 




 (Student’s Signature) 
Full Name : HUMAIRA’ BINTI ABDUL LATIF     
ID Number : PSS14002 





MODELLING AWARENESS OF DIABETES MELLITUS: CASE STUDY AT TWO 
PUBLIC HEALTH CENTRES 
 
 




Thesis submitted in fulfillment of the requirements 
for the award of the degree of 




Centre for Mathematical Sciences 










Alhamdulillah, first of all, I am utterly grateful to Allah S.W.T. The Almighty for His 
grace and blessing which have given me the courage and the will to complete the 
writing up of this thesis entitled, “Modelling Awareness of Diabetes Mellitus: Case 
Study at Two Public Health Centres” in time.  
I would like to express my appreciation to my supervisor, Associate Professor Dr. Mohd 
Rashid bin Ab Hamid, for his unfailing ideas, guidance, encouragement, enthusiasm, 
and motivation throughout this doctoral journey. Only Allah can reward his kind deeds. 
May Allah bestow His blessings upon him and his family. Thank you once again. 
I would also like to express my sincere appreciation to my father, Abdul Latif bin Jusoh, 
and my mother, Zalma binti Abdul Hamid, who have always encouraged and supported 
me from the very beginning since I first started this study until the final touches of this 
thesis as well as for the constant prayers to ensure the successful completion of my PhD 
at UMP. 
I am also indebted to the Ministry of Higher Education Malaysia for the financial 
assistance provided through MyPhD and Universiti Malaysia Pahang (UMP) for 
awarding the research grant Vote No. RDU130612. 
Finally, thanks to all those involved who have helped me either directly or indirectly 





Diabetes is an increasingly growing health concern in Malaysia and the increase in the 
number of diabetics is worrying. Diabetes is a chronic disease in which the human body 
is unable to produce or utilize insulin. Insulin is a type of hormone needed to convert 
sugar, starches and other food into energy needed for daily life. The true cause of 
diabetes is still unknown, though genetics and the environment play an important role. 
Every year, the Ministry of Health launches a campaign to create awareness about the 
effects of diabetes. However, the prevalence of diabetes in Malaysia, especially Type 2, 
has increased to the epidemic. Therefore, this study proposes a conceptual model to 
study factors that may create awareness among the public in order to avoid the disease. 
This model was tested using an exploration approach through statistical modelling 
techniques to validate the hypothesised model which involved latent constructs such as 
knowledge about diabetes, attitude towards the disease, the environment surrounding it, 
symptoms and awareness of diabetes itself. A total of ten hypotheses were put forward 
to examine the relationships between the five constructs in the hypothesised model. A 
cross-sectional survey was used in this study, and it was carried out at two health clinics 
of the Ministry of Health Malaysia (MoH) in Pahang. A total of 441 adults were 
involved while attending the outpatient department at Klinik Kesihatan Paya Besar and 
Klinik Kesihatan Padang Rumbia. The sampling used convenience sampling that was 
conducted from 1 September 2015 to 15 October 2015. Partial Least Squares-Structural 
Equation Modelling (PLS-SEM) technique was used to test the hypothesised model and 
examine the relationships between the constructs in the Diabetes Mellitus Awareness 
Model (DMAM). The results showed that the knowledge had a significant impact on the 
environment, attitude, and awareness. Meanwhile, environment significantly influenced 
the attitude whereas attitude had a significant relationship with awareness. However, the 
findings also indicated that the environment had no significant relationship with 
awareness and the environment did not have any significant effect on symptoms of 
diabetes mellitus. The causal relationship between attitude with symptoms, and the 
relationship between symptom and awareness were also not significant. In general, this 
study concludes with the relationships that are both statistically significant and 
insignificant, therefore, due care should be paid and given a due attention by the 
authorities in order to jumpstart in raising awareness of diabetes mellitus among public. 
Although the sampling in limited to population in Kuantan Pahang only, but the results 
of the study could be beneficial for most relevant authorities especially the Ministry of 







Diabetes merupakan masalah perubatan yang semakin berleluasa di Malaysia dan 
peningkatan pesakit kencing manis di Malaysia adalah membimbangkan. Kencing 
manis adalah penyakit kronik di mana badan tidak dapat menghasilkan atau 
menggunakan insulin dengan sempurna. Insulin adalah satu jenis hormon yang 
diperlukan untuk menukar gula, kanji dan makanan lain kepada tenaga yang diperlukan 
untuk kehidupan harian. Punca sebenar diabetes masih tidak diketahui, walaupun 
genetik dan persekitaran memainkan peranan yang penting. Setiap tahun, Kementerian 
Kesihatan melancarkan kempen untuk mewujudkan kesedaran mengenai kesan diabetes. 
Namun, kelaziman penyakit kencing manis di Malaysia, terutamanya yang Jenis 2, telah 
meningkat kepada wabak. Oleh itu, kajian ini mencadangkan model konseptual untuk 
mengkaji faktor-faktor yang boleh mewujudkan kesedaran di kalangan orang ramai di 
Malaysia untuk mengelakkan dari penyakit itu. Model ini diuji menggunakan 
pendekatan penerokaan melalui teknik pemodelan statistik bagi mengesahkan model 
hipotesis yang terdiri daripada beberapa faktor terpendam, iaitu pengetahuan tentang 
diabetes, sikap terhadap penyakit, persekitaran, gejala dan kesedaran terhadap penyakit 
kencing manis. Sebanyak sepuluh hipotesis telah dicadangkan untuk menguji hubungan 
di antara lima indikator di dalam model hipotesis. Kaedah tinjauan keratan rentas 
digunakan dalam kajian ini dan ia telah dijalankan di dua buah klinik kesihatan 
Kementerian Kesihatan Malaysia (KKM) di Pahang. Sebanyak 441 sampel mudah 
orang dewasa yang menghadiri jabatan pesakit luar di Klinik Kesihatan Paya Besar dan 
Klinik Kesihatan Padang Rumbia. Sampel yang digunakan ialah persampelan 
kemudahan yang dijalankan dari 1 September 2015 hingga 15 Oktober 2015. Teknik 
kuasa dua terkecil pemodelan persamaan struktur (PLS-SEM) telah dijalankan untuk 
menguji model hipotesis dan mengkaji hubungan antara konstruk dalam Model 
Kesedaran Diabetes Mellitus (DMAM). Dapatan kajian menunjukkan bahawa 
pengetahuan memberi kesan yang signifikan kepada persekitaran, sikap dan kesedaran. 
Begitu juga, persekitaran mempengaruhi secara signifikan terhadap sikap, dan 
seterusnya, sikap mempunyai hubungan yang signifikan kepada kesedaran. Namun 
begitu, keputusan kajian juga mendapati bahawa terdapat hubungan yang tidak 
signifikan antara persekitaran terhadap kesedaran dan persekitaran terhadap gejala 
penyakit kencing manis. Juga, hubungan bersebab antara sikap dengan gejala penyakit 
kencing manis dan hubungan antara gejala penyakit kencing manis terhadap kesedaran 
turut tidak signifikan. Secara keseluruhannya, kajian ini menyimpulkan kedua-dua 
perkaitan-perkaitan yang statistik secara signifikan dan tidak signifikan. Oleh itu, hal 
yang sedemikian harus diambil perhatian yang sewajarnya oleh pihak yang berkuasa 
agar dapat meningkatkan kesedaran penyakit kencing manis di kalangan orang ramai. 
Walaupun pensampelan yang terhad kepada populasi di Kuantan Pahang sahaja, tetapi 
hasil kajian itu boleh memberi manfaat kepada pihak berkuasa yang berkaitan 
terutamanya Kementerian Kesihatan untuk mengambil tindakan selanjutnya untuk 
meningkatkan tahap kesedaran di kalangan rakyat Malaysia. 
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